[Abstract] This assay analyzes Arabidopsis seed germination in response to gibberellic acid (GA).
endosperm by the radicle indicates that germination is complete. Previous studies generally use endosperm rupture to calculate germination rate. However, seed coat rupture also measures the progression of seed germination. This protocol utilizes a stereoscopic microscope to provide a visible and precise calculation of seed germination, including the rates of both seed coat and endosperm rupture (Zhong et al., 2015) . 2. Prepare the solid MS medium plates with or without GA3: Thoroughly melt solid MS medium (two flasks with 100 ml each) using a microwave oven and then cool flasks down to 50-60 °C.
Materials and Reagents

1.5 ml Eppendorf tubes (Eppendorf)
In one flask make a 1 µM GA3 solution (stock solution of 10 mM GA3), thoroughly but gently mix media, and then pour into four plates. Without adding GA3 pour the other flask of medium into another four plates. After cooling, seal all the plates with Parafilm and store at 4 °C before use.
Notes:
a. ½ MS medium is optional in this step. 
Data analysis
Using Photoshop CS5 software, count the number of the seeds with a ruptured testa or endosperm at each time point. The germination rate is indicated by the percentage of seeds with a ruptured endosperm compared to the total number of seeds. Additionally, the rate of testa rupture is indicated by the percentage of seeds with a ruptured testa compared to the total number of seeds (optional).
Analyze the germination and testa rupture rates by using the IBM SPSS Statistics 22 software.
Significant differences in comparison with control seeds (*P < 0.05, **P < 0.01), are analyzed by one-way analysis of variance (ANOVA). The line diagram of seed germination is made by using Origin8.0 software or Microsoft Excel.
Notes
1. From the step of sterilizing seeds, all the operation must be done on a clean bench. Bring volume to 100 ml with ddH2O 4. 7 ml 1% sodium hypochlorite 1 ml 7% sodium hypochlorite
Bring volume to 7 ml with ddH2O
Sterilized distilled water
Autoclave distilled water at 121 °C, 20 min
